Induction of murine neonatal tolerance against Graves' disease using recombinant adenovirus expressing the TSH receptor A-subunit.
Graves' disease is a common organ-specific autoimmune disease. The identity of its autoantigen, the TSH receptor (TSHR), was established and used to induce a typical animal model. A-subunit, the shed portion of TSHR, either initiates or amplifies the autoimmune response of the thyroid gland, thereby causing Graves' disease in humans. In the present study, we investigate the effect of the TSHR A-subunit on the induction of murine neonatal tolerance for the development of Graves' disease. Female BALB/c mice were pretreated with different doses of adenovirus expressing the A-subunit of TSHR (Ad-TSHR289) by either ip or im injection within the first 24 h after their birth. Graves' disease was induced after the animals reached adulthood. Nearly all mice pretreated with the high dose of Ad-TSHR289 failed to develop TSHR antibodies, detected by the TSH-binding inhibition assay, hyperthyroidism, and thyroid follicular hyperplasia. The mice preimmunized im with the lower doses of Ad-TSHR289 developed a relatively low level of TSH-binding inhibition and the low incidence of hyperthyroidism. Accordingly, the percentages of splenic CD4+CD25+/CD4+ and CD25+Foxp3+/CD4+ Treg cells were increased in mice pretreated with the high dose of Ad-TSHR289. Taken together, our data strongly indicate that the immunotolerance against Graves' disease could be induced in neonatal mice using a specific TSHR antigen in a high dose either by ip or im injection, preventing the development of Graves' disease.